A total of 32 (3-6%) patients of 880 undergoing coronary angioplasty during a nine year period at one-hospital had extensive dissection (defined as a dissection extending beyond the limits of the dilated angioplasty balloon) in the coronary artery in which the angioplasty procedure was performed. Two (6-25%) of the 32 patients (both of whom were undergoing angioplasty because of unstable angina that was refractory to medical treatment) died as a consequence of the coronary artery dissection. Twelve (38%) needed immediate coronary artery bypass surgery and 11 (34%) had a myocardial infarction, which in four was minor in extent. During follow up, 20 of the 32 patients were successfully managed by medical treatment; only two needed further angioplasty procedures. There were no late deaths. Extensive coronary artery dissection is a serious complication of coronary angioplasty, with a high early mortality and a high incidence of infarction and requirement for bypass surgery. None the less, patients with extensive dissection who are free from the manifestations of acute ischaemia at the end of the procedure can be managed conservatively and have a good immediate and medium term outlook. Patients and methods From 1980 to 1989, 880 patients were recorded as undergoing coronary angioplasty at the National Heart Hospital, London. A computer based search found that 32 patients had had extensive coronary artery dissection during the angioplasty procedure. This excluded those in whom dissection occurred during recanalisa-. tion of an occludei vessel (n = 2) or in whom dissection was caused during manipulation of the guiding catheter (n = 1).
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Extensive dissection was defined as angiographic evidence of dissection extending beyond the segment of arterial wall that was contiguous with the fully dilated angioplasty balloon.
Of these 32 patients, 27 (84%) were men and 5 (16%) were women. Their mean age was 57 years (median 57 years, range 25-81). The procedure was performed in 25 (78%) patients with chronic stable angina, in five (16%) with unstable angina or evolving acute myocardial infarction, and in two (6%) for other reasons (after infarction in one patient aged 25 and during an evolving acute infarct in another).
Three patients had undergone one earlier coronary artery bypass operation; in one patient, surgery had been performed on two occasions. In three patients an earlier angioplasty had been performed. In all the patients, attempts were made first to stabilise the dissection medically, by the conventional approach of long duration, low pressure inflations, with an oversized angioplasty balloon. This was unsuccessful in all 12 of those who proceeded to emergency surgery and in two others-one in whom a laser balloon angioplasty device (USCI) was used to heatweld the dissection flap (figure) and another in whom an intracoronary self-expanding stent (Medinvent)' was inserted to restore distal perfusion. In the remainder, tacking back was successful to a variable extent, but in all of them there was perfusion of the distal vessel at the end of the procedure.
Follow up continued (in those who survived the procedure and did not require surgery) for a mean of 19 months (median 7 months, range 1-50). No patient was lost to follow up, and no patient died during long term follow up. Two patients had elective surgery two months after the initial procedure for continuing disabling anginal symptoms that were unresponsive to medical treatment.
Of the 20 patients (63%) who survived the initial procedure and did not undergo surgery, three (15%) have grade III angina (Canadian Cardiovascular Society Classification) on medical treatment, but the other 17 have either no angina or minimal symptoms only.
Angiographic follow up was obtained in 12 patients. The figure shows an example of one such patient with a persistent stable coronary artery dissection. In seven of these 12 patients follow up angiography showed that the dissected vessel was patent.
Discussion
Extensive coronary artery dissection arising during the course of coronary angioplasty is a serious complication with a relatively high incidence of death, myocardial infarction, and the need for emergency coronary artery bypass surgery. We found, however, that in those patients with angiographically stable appearances with distal vessel perfusion and no ischaemic manifestations at the end of the procedure even extensive dissection was well tolerated in both the short and medium term so that immediate surgical intervention was not required.
It has been recognised for many years that localised dissection is a common finding after angioplasty, and that such localised intimal disruption usually heals well. 4 Shiu et al found angiographic evidence of dissection in six out of 20 patients with total occlusions, four of whom required surgery; one of those managed medically died, though the other had a successful result and repeat angiography showed healing ofthe dissection. ' Few previous reports focused on the consequences of major dissection, the angiographic appearances of which may be alarming ( figure) . In one such report, Black et al found that the dissection length was related to the occurrence of complications (ischaemic chest pain, myocardial infarction, need for bypass surgery, or death) late after the procedure (after the patient had left the laboratory), but their study included only seven patients of the type forming the basis of our report (tear > 15 mm) and four of them had ischaemic complications. ' We found that two thirds (20/32) of the patients with extensive dissection survived without surgical intervention, with evidence of Q wave myocardial infarction in only one patient, who had an inferior infarct. None of these 20 patients managed without surgery required bypass surgery during follow up, and 17 now have no symptoms or mild angina only.
On the other hand, the seriousness of dissection should not be underestimated. The overall mortality in our series was 6-25%, and 38% of patients required bypass surgery. These figures are higher than would be expected for uncomplicated angioplasty procedures.4 Furthermore, though 20 patients survived to long term follow up, three have significant angina on full medical treatment and may require further intervention in the future.
Coronary artery bypass surgery can be complicated in patients with extensive coronary artery dissection by the need to reestablish the true lumen. " There is a risk of placing a graft in the subintimal plane. Bypass grafting was achieved without difficulty in all of our operated cases.
The conventional treatment for coronary artery dissection occurring during coronary angioplasty is to attempt to tack back the dissection flap by long duration low pressure inflations often with an oversized angioplasty balloon.'2 13 This approach was successful in about half of our cases. In two patients in the later part of the series, however, novel approaches were used in patients who otherwise would have required surgery. In one, laser balloon angioplasty was used to stabilise the dissection and in the other an intracoronary stent was inserted. In both, the symptomatic and angiographic results were excellent and surgical intervention was avoided. The application of such novel methods may allow even more patients with extensive dissection to be managed conservatively. Immediate surgery for acute dissection is essential where ischaemia persists despite attempts to stabilise the patient non-surgically but in many cases it seems that it is possible to stabilise the dissection by angioplasty techniques, and in our experience the outcome is good in such cases. It may be that with increased use of adjuncts to conventional angioplasty, including intracoronary stents' and the laser balloon'4 the proportion of patients requiring emergency surgical intervention can be further reduced.
Extensive coronary artery dissection is a serious complication of coronary angioplasty, with a high mortality, incidence of myocardial infarction, and requirement for immediate bypass surgery. However, most patients who suffer this complication seem to do well in the medium term with conservative management; this allows elective surgical intervention to be considered.
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